Injectable and thermo-sensitive PEG-PCL-PEG copolymer/collagen/n-HA hydrogel composite for guided bone regeneration.
A novel three-component biomimetic hydrogel composite was successfully prepared in this study, which was composed of triblock PEG-PCL-PEG copolymer (PECE), collagen and nano-hydroxyapatite (n-HA). The microstructure and thermo-responsibility of the obtained PECE/Collagen/n-HA hydrogel composite were characterized. Scanning electronic microscopy (SEM) showed that the composite exhibited an interconnected porous structure. The rheological analysis revealed that the composite existed good thermo-sensitivity. In vivo biocompatibility and biodegradability was investigated by implanting the hydrogel composite in muscle pouches of rats for 3, 7, and 14 days. Moreover, the osteogenic capacity was evaluated by means of implanting the composite material in cranial defects of New Zealand White rabbits for 4, 12 and 20 weeks. In vivo performances confirmed that the biodegradable PECE/Collagen/n-HA hydrogel composite had good biocompatibility and better performance in guided bone regeneration than the self-healing process. Thus the thermal-response PECE/Collagen/n-HA hydrogel composite had the great potential in bone tissue engineering.